In standard-MRP packages it is possible to use safety stocknorms. In none of the standard-MRP packages however, it is possible to use hedging as an alternative technique for safety stocknorms, although this technique has several advantages from a theoretical point of view. At Eindhoven University of Technology an attempt is made to incorporate hedging in an existing MRP-package. From the functional design it appeared, that what originally seemed to be a simple addition to the options available in an MRP-package, turned out to have a rather large impact on many of the MRP-modules.
Summary:
In standard-MRP packages it is possible to use safety stocknorms. In none of the standard-MRP packages however, it is possible to use hedging as an alternative technique for safety stocknorms, although this technique has several advantages from a theoretical point of view. At Eindhoven University of Technology an attempt is made to incorporate hedging in an existing MRP-package. From the functional design it appeared, that what originally seemed to be a simple addition to the options available in an MRP-package, turned out to have a rather large impact on many of the MRP-modules.
The goal of this paper is to investigate the flexibility of standard-MRP with respect to building in an extra option called hedging. The logic of MRP is assumed to be known here. Details on MRP can be found in Orlicky's book [1] . Hedging is an alternative for the use of safety stock norms and is described in an article by Miller [2] .
A general introduction on hedging is given below together with an argumentation on the merits and demerits of hedging. In section 3 two possible ways to implement hedging in an MRP-package are mentioned. The impacts of hedging on MRP are discussed in Section 4.
Hedging.
* Introduction on hedging.
Hedging is an alternative for the use of norms for safety stock or safety time.
Ultimately it will result in extra physical stock, which can be. 
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At the beginning of the next period (period 2) the hedge in period 4 will enlarge the order release for C and thus result in safety stock for product C unless action is taken. If for example every period the hedge is put off one period (see figure 2 ), the hedge in period 4 still leads to safety stock for D, the component of C, but not to safety stack for product C itself. In effect hedging distributes the safety stock over the production chain. In case the safety norm is implemented as a !i~e=p~a~e£ extra requirement which is put off every period, the total extra requirements until a fixed point in the future will decrease as time goes by.
Assume in the previous example that the leadtime of C equals 4 periods.
According to figure 1 the hedges up to period 4 were 5+3•8 in the current period: period 1. One period later the hedges up to period 4 were 5 ( fig. 2 ).
This matches reality: As time goes by it becomes more evident what the real demand will be and so less safety is required.
In case the safety norm is implemented as an immediate requirement, a constant amount of safety is required all the time. As a consequence hedging will yield more reschedule-out and thus less reschedule-in messages compared to the systems currently available. The increase in reschedule-out messages can be dampened. 3. The implementation of hedging in MRP-software.
There are two possible ways to implement hedging in standard-MRP-software. The first one stems from the observation, that hedges increase the requirements or forecasts of the MPS-items. From this observation the hedges are interpreted as "additional forecasts" and treated exactly the same way as the real forecasts. So the records, screens and programs, which were meant to deal with the forecasts only, are then used for the hedges too. The second way is to make separate records, screens and programs for the hedges.
The first way requires less adaptation of the software, but has three severe disadvantages:
1) The forecast is connected with one specific need date. It is characteristic for the hedges that their need-date changes every review-period. If the need-date of the •extra forecast" does not change, it will ultimately result in physical stock at the MPS-level: An expensive solution.
2) The planner cannot distinguish the real forecasts from the additional forecasts or hedges.
3) The Rough Cut Capacity Planning (RCCP) is no longer valid because the total forecast does no longer represent the average requirement.
Designing separate records, screens and programs for the hedges seems to be necessary. The fact that the MPS takes no lot-sizing into account implies, that the input for the RCCP is changed and the RCCP-calculations should be adapted to this. The variable resource requirements should be raised with an additional set-up-charge and the fixed resource requirements should be set equal to zero. The additional set-up-charge is equal to the set-up-time divided by the average production.
Possible capacity-inventories are not distinguished by most MRP-software-packages and the RCCP can therefore not take account of them if the inventory on hand is left out of the RCCP-calculations.
The above illustrates, that the implementation of hedging in standard-MRPpackages requires artificial methods of adaptions.
